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LETTER OF TRANSMITTAL. 


U. S. DEPARTMENT OF AGRICULTURE, 
BUREAU OF CHEMISTRY, 
Washington, D. C., March 19, 1904. 
Srr: I have the honor to transmit for your approval a report ona 
series of spraying experiments with Paris Green, prepared in the 
insecticide and agricultural water laboratory of this Bureau, and to 
recommend its publication as Bulletin No. 82 of the Bureau of Chem- 
istry. It is desired to.acknowledge especially the cooperation of the 
Division of Entomology and the contributions of the various experiment 
stations named, at which so large a part of the work was performed. 
The two half-tone plates express graphically one of the most important 
points made in the bulletin and are deemed of value in impressing 
the conclusions drawn in the text. 
Respectfully, 
H. W. Winey, Chief: 
Hon. JAMES WILSON, 
Secretary of Agriculture. 
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PARIS GREEN SPRAYING EXPERIMENTS. 


REASONS FOR THE INVESTIGATION. 


These experiments were undertaken to show how much soluble 
arsenious oxid may be present in samples of Paris Green used for 
spraying purposes without injury to the foliage. As is well known, 
Paris Green is composed of copper oxid, acetic acid, and arsenious 
oxid, combined as copper-aceto-arsenite in the following proportions: 


Per cent. 
BOY oy oLeVe (op: ld Wp evel le ne ie 31. 29 
ATSC OUST Wenn hn So ae a 58. 65 
IACONO CCG PASSE Sa ne i a ne 10. 06 


Since this substance is always sold upon the market as a commercial 
rather than a chemically pure article, small amounts of impurities are 
always present. Among these may be mentioned sand, sodium sul- 
phate, and arsenious oxid, the last of which is not combined as it should 
be with the other constituents, but is present in the free state. It is 
to this impurity of Paris Green that the scorching properties are 
usually ascribed. California has passed a law limiting the amount of 
free arsenious oxid in Paris Green to + per cent, while New York’s law 
limits the amount to 3.5 per cent. In the other States, where there 
are no laws governing the matter, the entomologists usually consider 
4 per cent of free arsenious oxid to be the maximum amount allowable 
in Paris Green used for spraying. 

It does not seem to have been generally recognized by entomologists” 
and chemists that there may be three conditions of Paris Green which 
will cause a scorching of the foliage. 

(1) As indicated above, there may be a certain amount of arsenious 
oxid in Paris Green over and above that combined with the other con- 


«Marlatt in two articles (Insect Life, vol. vii, July, 1895, pp. 408-411, and bulletin 
No. 6, Division of Entomology, September, 1896, pp. 30-35) has recognized the first 
and third conditions of Paris Green that may give rise to a scorching of the foliage, 
but not the second condition. 
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stituents.. This is ‘‘ free” arsenious oxid and until recently it has been 
considered the only cause of a scorching of the foliage by Paris Green. 

(2) The greens may be poorly made so that the constituents are very 
loosely held together. When such greens are brought in contact with 
water, especially water containing carbon dioxid, they.are soon broken 
up and arsenious oxid is set free. Even the best greens break up to 
some extent under such conditions, but the poorly made greens decom- 
pose much more rapidly. Note, then, the effect of such greens upon 
the foliage. First, the water of the spray would act at once on the 
green and set arsenious oxid free, then carbon dioxid would dissolve 
in the water and carry the decomposition of the green still further. 
But the matter would not end here, for the rain and dew both contain- 
ing carbon dioxid would also act upon the green and enough free 
arsenious oxid would soon collect to severely scorch the foliage. This 
would of course take place more slowly with even the best greens, but 
unless the climatic conditions were very adverse, not enough free 
arsenious oxid would be apt to accumulate at one time to cause any 
serious damage. 

(3) The green may be extremely fine. It is well known that even 
the best greens when ground to a very fine powder and applied to the 
foliage will scorch. This is doubtless due to the fact that more sur- 
face is exposed to the action of water, which may contain carbon 
dioxid, so that its decomposing action on the green is accelerated and 
enough free arsenious oxid soon gathers to cause serious damage. 
Avery and Beans” found that the very best Paris Greens obtainable 
were slowly attacked by water, and by grinding the same greens toa 
very fine powder and suspending them in water the rate of decomposi- 
tion was enormously increased. They also found that carbon dioxid 
in the water increases the rapidity of decomposition. 

It is a very common occurrence to secure a commercial Paris Green 
that scalds because of one of the first two causes—i. e., either by rea- 
son of the presence of free arsenious oxid or because it is poorly 
mapufactured—but the writer has never found a commercial sample of 
green that scorched because it was in too fine a condition. In exper- 
imenting on the third method of scorching even the finest samples of 
green found on the market had to be ground further before they 
would scorch by reason of minute division. 

It is thus seen that the chemist will be called upon to examine 
samples of green (1) for actual free arsenious oxid; (2) for arsenious 
oxid that may be easily set free on account of the instability of the 
compound. Methods of determining these two forms of soluble arse- 
nious oxid have been devised during the last few years which, though 
not strictly accurate, will give results close enough for all practical 


a@J. Amer. Chem. Soc., 23: 111. 
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purposes. These methods, with the reason for their adoption, are as 
follows: 

In determining soluble arsenic it is evident that it would not be suf- 
ficient to extract the green for only 24 hours with water, since in 
samples containing free arsenious acid as such, all of the arsenic does 
not go into solution in that length of time, and neither do samples that 
are poorly made break up to any extent within twenty-four hours. 
The author has found that it takes from five to ten days, according to 
the amount present, for all the free arsenious oxid to go into solution. 
It has also been found that badly made greens are broken up enough 
during the course of ten days to give some idea of their instability and 
that well-made greens are not broken up to any great extent during 
that length of time. It has therefore been thought best to determine 
the soluble arsenious oxid in Paris Greens by extracting one part of the 
green with 1,000 parts of carbon dioxid-free water for ten days and 
at the end of this time determining the arsenious oxid in an aliquot 
portion of the filtrate. This method shows whether the green con- 
tains a large quantity of free arsenious oxid or whether it is badly 
made, but does not distinguish between the two. A method devised 
by Avery and Beans,” however, allows us to approximately determine 
the amount of free arsenious oxid present exclusive of that formed by 
the decomposition of the green. Therefore, by using both methods 
the chemist will be able to tell either the amount of free arsenious 
oxid actually present in the green or the amount that is apt to be 
present a short time after spraying. Both of these forms of soluble 
arsenious oxid are undoubtedly injurious, although perhaps not 
equally so. 

These two distinct types of soluble arsenious oxid in commercial 
Paris Green have not been previously recognized, and furthermore 
when 4 per cent was adopted as the maximum amount of soluble arseni- 
ous oxid allowable in Paris Green the extraction with water was con- 
tinued for a much shorter time, resulting in much lower figures for 
soluble arsenious oxid. It would appear, therefore, that investiga- 
tion along this line is needed? to determine the maximum amount of 
soluble arsenious oxid, as found by our present methods of analysis, 
that can be present ina Paris Green in both forms without danger of 
scorching. This investigation is an attempt to answer the question 
under the first condition, i. e., when the soluble arsenious oxid is 
present in the free condition. It is hoped that in the near future 
experiments may be made on Paris Greens of the second type. 


aJ. Amer. Chem. Soc., 23: 111. 

> Valuable work upon the effect of arsenic and arsenite on plants has been pub- 
lished by Gillette, Woodworth, Bailey, Marlatt, and others, but not along the lines 
followed in this experiment. 
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PRELIMINARY WORK AT WASHINGTON, D. C. 
PLAN OF THE EXPERIMENT. 


Preliminary work was begun during the early summer of 1902, and 
carried out in the following manner: A large quantit} of Paris Green, 
as pure as could be obtained, was purchased and a determination made 
of the soluble arsenious oxid by the ten-day water-extraction method. 
Then known quantities of perfectly pure arsenious oxid were added 
to different quantities of the green, so that samples of a definite arseni- 
ous oxid content were obtained. Each of these samples contained to 
1 pound of Paris Green the following amounts of soluble arsenious 


oxid: 
Per cent. 
A ooh (gpa Ae heey Sonn eee RR ee Rs 8 ee = er Nos ae OO ea ce _ 4,29 
INO eco a ee ee aN ne ae = ee eee 5. 00 
IN) a eee ee es i a I eee ce ate ree ee eee 6. 00 
INNA ys ee ee ee Se ee eee eet 7.00 
INOS Ds, = BE ee 2 ees Ss Ba, Se re gee 8. 00 


Two sets of these samples were made up and applied in the follow- 
ing’ Manner: 
Ser I. 


Treat one-half of each of 5 samples described above with 150 gallons of water, 
making 1 pound to 300 gallons, and spray delicate trees, such as peach trees. 

Treat the other half of each of the 5 samples with 150 gallons of water, making 1 
pound to 300 gallons, and 1 pound of lime, and again spray delicate trees, such as 
peach trees. 

Ser II. 


Treat one-half of each of above 5 samples with 80 gallons of water, making 1 pound 
to 160 gallons, and spray hardy trees, such as apple trees. 

Treat the other half of the 5 samples with 80 gallons of water, making 1 pound to 
160 gallons, and 1 pound of lime, and again spray hardy trees, such as apple trees. 

The dates of spraying and taking of observations and the duration 
of the experiment were carefully noted, 

With the aid of Mr. F. C. Pratt, an assistant in the Division of 
Entomology, the author sprayed young peach, apple, and pear trees, 
following very closely the directions outlined above. The trees erew 
in the Agricultural Department grounds, and, unfortunately, had been 
used before in various experiments upon insects and sprays, so that all 
of them were not ina perfectly healthy condition. Since they were the 
only trees available, and the investigation was only preliminary in 
character, to fix within wide limits the amount of soluble arsenic that 
can be endured by the trees, it was thought they would serve the pur- 
pose. The table on the next page, giving the weather conditions 
during the first part of the experiment, is furnished by the United 
States Weather Bureau. 
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Weather conditions, Washington, D. C., June 20 to July 15, 1902. 


pate. | temper- Preeipita- General eharae. 
ature. : ale 
1902. oe Inches. 
June 20 73 Trace. Partly cloudy. 
2 73 0. 85 Cloudy. 
22 64 . 00 Clear. 
23 64 Trace. | Partly cloudy. 
| 24 60 00 Do. 
| 25 64 01 Clear. 
| 26 73 1.37 Do. 
27 72 -00 | Partly cloudy. 
28 70 .01 | Cloudy. 
29 80 . 08 | Partly cloudy. 
30 66 | .3l Cloudy. 
| July 1 68 | a,01 Clear. 
| 2 Cpa 00 Do. 
3 82 06 Partly cloudy. 
4 | 80 Trace. Do. 
5 S4 00 Do. 
6 | S4 Trace. Do. 
7 | 74 Trace. Cloudy. 
Sa 81 | 00 Partly cloudy. 
9 82 | . 00 Do. 
10 78 | 34 | Do. 
| ul 70 | .00 | Clear, 
| 12 70 | . 00 Do. | 
| 13 72 | 00 Do. | 
14 79 | 00 Do. | 
15 82 02 Do. | 


aIn the morning, before the trees were sprayed. 


OBSERVATIONS. 


The trees were first sprayed on June 20. The next day a heavy 
rain fell, which seemed to wash off the Paris Green completely. After 
waiting for 10 days—i. e., until July 1—to see whether the trees 
would be affected, they were again sprayed, no damage being observed 
at that time. After the second spraying observations were made on 
the following dates: July 5, 10,16, August 11, and September 18, 1902. 

With the peaches the results were somewhat irregular on account of 
the varying hardiness of the trees and the fact that some of them were 
attacked later in the season by insect pests; but a few general conclu- 
sions can be drawn. As one would expect from previous experiments, 
the peaches did not show any injury from the spray until after the first 
considerable rain, on July 10. Then the trees on which lime was not 
used were all more or less burned and partly defoliated, except the one 
sprayed with solution No. 3 (6 per cent of arsenious oxid). This tree 
was very hardy and was not injured in any way. The tree sprayed 
with solution No. 1 (4.29 per cent of arsenious oxid), without lime, was 
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not injured toa great extent, but a few leaves fell. The injury to trees 
when lime was used with the Paris Green was not nearly so great as 
when lime was not used, which was to be expected. Those sprayed 
with solutions Nos. 1, 2, and 3 (4.29, 5, and 6 per cent of arsenious 
oxid), with lime, while showing a slight yellowing, spotting, and fall- 
ing of the leaves, were not injured to any great extent, and the falling 
of the leaves soon ceased. All of the sprayed peach trees lost their 
leaves much earlier in the autumn than is common in and around 
Washington; but as all of the trees near by had been used in the experi- 
ment it was not possible to make any comparison with unsprayed trees 
to ascertain whether the premature ripening of the leaves was due to 
some other cause than the poison. 

The apple trees when sprayed with varying strengths of arsenious 
oxid, without lime, all showed about 1 to 2 per cent of injury. <A few 
leaves were curled and burned at the edges where the Paris Green had 
collected in the greatest quantities, but the injury was slight, and after 
these leaves fell the trees did not show that they had been sprayed at 
all. All were in good condition and remained so throughout the sum- 
mer, except the one sprayed with solution No. 1, which died during 
August. 

The same results were obtained on the trees sprayed with the various 
solutions after the addition of lime. None was seriously injured, and 
in about two weeks after the spraving no effects could be seen. In 
the case of the tree sprayed with solution No. 2, with lime, it was 
observed that about one-third of the leaves had fallen on September 18, 
but as the trees sprayed with much stronger solutions were in no way 
affected it appeared that the dropping of the leaves was not caused by 
the spray. It was noted in the case of trees sprayed both with and 
without lime that about one-half of them lost the greater part of their 
leaves by October 12, which is rather early in this climate. This was 
not true to so great an extent of the trees that had been sprayed with 
the addition of lime, but. still there was a tendency in this direction. 
Four extremely hardy apple trees, sprayed with solutions Nos. 3 and 
4 (6 and 7 per cent arsenious oxid), with lime, did not drop their leaves 
early, while two trees, not so hardy, that were sprayed with solutions 
Nos. 1 and 2 (4.29 and 5 per cent arsenious oxid) dropped over one- 
half of their leaves by October 12. It did not appear that the prema- 
ture dropping of the leaves in as autumn was accompanied by any 
permanent injury to the tree. 

The pear trees, in those cases in which no lime was used, had a few 
leaves burned on the edges at the first and second obser rations, but 
these soon dropped off or withered away, and the trees were in excellent 
condition. In fact, it may be said that pear trees sprayed with any of 
the five solutions without lime were practically unaffected, none being 
damaged to the extent of 2 per cent. The trees sprayed with any one 
of the solutions with lime were not scorched in the slightest degree. 


f 
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Toward the end of the season the tree treated with solution No. 1 (4.29 
per cent of arsenious oxid), without lime, died, and the tree treated with 
solution No. 2 (5 per cent of arsenious oxid), with lime, dropped its 
foliage prematurely, but this was not attributed to the spray, since 
trees treated with much stronger solutions were in excellent condition, 
and, furthermore, the injured trees appeared to have been attacked by 
pear-leaf blight, so that a large number of leaves turned black and 
withered. 
SUMMARY OF RESULTS. 


Under the conditions prevailing during the early summer of 102 
at Washington, D. C., the following conclusions may be drawn: 

(1) If lime is not used peach trees can not be sprayed with Paris 
Green containing even as little as 4.29 per cent of soluble arsenious 
oxid; if lime is used ereens containing as much as 6 per cent of soluble 
arsenious oxid may be used without causing serious damage. 

(2) Apple trees may be sprayed with Paris Green containing as 
much as 8 per cent of soluble arsenious oxid, either with or without 
lime, without any immediate injury to the tree, although what the 
effect might be in causing the trees to drop their leaves prematurely 
and expose the fruit has not been determined. 

(3) Pear trees may be sprayed with Paris Green containing as much 
as 8 per cent of soluble arsenious oxid, either with or without lime, 
without any injury to the tree. 


ORGANIZATION OF COOPERATIVE WORK. 


During the spring of 1903 the author addressed a letter to the ento- 
mologists of several of the experiment stations in different parts of the 
country asking for their cooperation in a continuation of this work. 
Favorable replies were obtained from about ten different stations, but 
reports were received only from the following: John Craig and H. E. 
Weed, Ithaca, N. Y.; C. M. Weed and J. L. Randall, Durham, N. H.; 
F. W. Card and A. E. Stene, Kingston, R. I.; C. E. Chambliss, Clem- 
son College, S. C.; and A. B. Cordley, Corvallis, Oreg. Since the fruit 
trees could not be obtained in Washington for spraying, permission 
was obtained of Director Patterson, of the Maryland Agricultural 
Experiment Station at College Park, to use trees upon the experimental 
farm. The spraying and taking of notes was done by Mr. Smith, of 
the Bureau of Chemistry, and Mr. Symons, of the Maryland station. 


PREPARATION OF SAMPLES. 


Asin the previous year’s work, a large keg of as fine Paris Green as 
it was possible to obtain was purchased and subjected to a chemical 
examination. It was found that 2.84 per cent of soluble arsenious oxid 
was present, according to the ten-day water-extraction method. —Defi- 
nite quantities of chemically pure arsenious oxid were added and four 
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sets of 6 samples each of Paris Greens were obtained and sent to all 
the collaborators. Each sample weighed 1 ounce and contained the 
following amounts of soluble arsenious oxid: 


Per cent. 
1 (as eee ee ee See Oe nee en ee OB e io Sme aad acco> 5 2. 84 
INO VSD ee ee ree write oles Sa re ee ie ee care er 4. 00 
INGE Bias Bae bee See a sre ereeiiar 2 le ee ener sins Se ere 5. 00 
INOW 4 SEs ee! Se he on ee eo ee ee eee 6. 00 
IN Oe. a eS is A VE es ela eS 7.00 
INO? 628 £52 Boe Boece eccl eonn toe ee eee ee 8. 00 


DIRECTIONS FOR SPRAYING. 


(1) Treat each of the 6 samples with 9.5 gallons of water (approxi- 
mately 1 pound to 150 gallons) and spray hardy trees such as apples 
and pears. 

(2) Treat each of the 6 samples with 9.5 gallons of water and 2 
ounces of previously slaked lime, and again spray hardy trees such as 
apples and pears. 

(3) Treat each of the 6 samples with 15.5 gallons of water (approxi- 
mately 1 pound to 250 gallons) and spray delicate trees suchas peaches 
and phims. 

(4) Treat each of the 6 samples with 15.5 gallons of water and 2 
ounces of previously slaked lime, and again spray delicate trees such 
as peaches and plums. 

Make duplicate and triplicate experiments in each case if enough 
trees are available. When possible tell what varieties of trees were 
sprayed. 

Carefully note the date of spraying and observe the trees for at 
least three weeks. Also note whether the leaves fall from these trees 
earlier in the fall than from similar trees that were not sprayed. 
Keep a record of the weather conditions during the experiment. 

Always use the whole of the 1-ounce sample forwarded to you with 
the required amount of water. This precaution is of the greatest 
importance, because of the fact that these 1-ounce samples are prepared 
from Paris Green to which is added definite amounts of pure arsenious 
oxid in order to obtain the various percentages of this substance. 
These are mixed as thoroughly as possible, but such mixing can never | 
be perfect. Therefore, if only a part of the sample were used a 
higher or lower percentage of arsenious oxid might be present in that 
part than in the whole sample. 


REPORT FROM THE MARYLAND STATION, COLLEGE PARK. 


By B. H. Smirn, T. B. Symons, and J. K. Haywoop. 


Forty-eight trees were utilized for this experiment, two for each of © 
the solutions tested, one with and one without the addition of lime. 
The apple trees were York Imperials; the pears, Keiffers; the plums, 
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American, and the peaches, Elberta and Mountain Rose. They were 
all in good condition and from 5 to LO years old. 

The following table gives a description of the weather conditions 
during the experiment: 


Meteorological conditions at College Park, Md. 


! ] | 
| | } 
: Precipita- | General character | re Precipita- |General character 
Date. tion. of the day. Date. tion. of the day. 
1902. | Inches. | 1902. Inches. 
| 
May 11 0.00 | Partly cloudy. May 26 0.00 | Partly cloudy. 
12 .00 | Clear: 27 1.53 | Do. 
13 00 Do. | 28 Trace. Do. 
14 . 00 Do. 29 .00 | Do. 
15 00 Do. 30 |) 
> $l Do. 
16 . 00 Do. 31 || 
17 00 Do. | June 1 00 | Do. 
18 . 00 Do. | 2 .00 | Clear. 
19 . 00 Do. 3 00 Do. 
20 00 Do. | 4 00 | Do. 
21 . 00 | Do. 5 .00 | Partly cloudy. 
pH) .00 | Partly cloudy. 6 |) a 
z _ |r 1.07 Do. 
23 || : 7 | 
. 36 | Do. 
24 II 8 | 00 Do. 
25 00 | Do. 9 00 Do. 
OBSERVATIONS. 


The spraying was done on May 11, 1903, and the first observation 
was made on May 18, no rain having fallen in the meantime. No 
injurious effect from the sprays could be discovered on any of the 
trees. The orchard was examined a second time on May 26, a light 
rain having fallen on May 24. Among the apple trees a small per- 
centage of the leaves of Nos. 4, 5, and 6 (6, 7, and 8 per cent of arseni- 
ous oxid, without lime) were very slightly burned, while No. 5 (7 per 
cent of arsenious oxid, with lime) had an occasional blackened leaf. 
The remainder showed no injury. 

A number of the pear trees were affected with leaf spot (Septoria 
pyricola) and the pear leaf blister mite (Phytoptus pyricola) so that a 
great many leaves were beginning to blacken and wither. 

A small part of the foliage of all the peach trees used in the experi- 
ment had begun to turn yellow and an occasional leaf showed black 
spots, but the general effect at this time was so slight that no appre- 
ciable difference could be said to exist between the several trees. 

The plum trees showed no injurious effect from the spraying, with 
the exception of No. 5 (7 per cent of arsenious oxid, without lime), on 
which a few leaves were spotted. 

On June 9, after three more rains, the apple trees had undergone 
practically no change since the first observation. 

On the pears the disease and mite before mentioned were working 
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havoc, and as the injury was as great on the trees sprayed with the 
weaker as with the stronger solutions and several trees not sprayed at 
all were affected to nearly as great an extent as those sprayed, it was 
thought best to exclude the pear trees from the experiment. 

The peaches were now considerably damaged, though how much of 
this was due to the rather dry weather of the previous month, which 
doubtless had a certain amount of influence, was difficult to determine. 
The notes taken at this time are given below: 


PRACHES (WITHOUT LIMB). 


No. 1. A few leaves have black spots; about 35 .:per cent turning yellow and 
dropping. 
No. 2. Same. 


» 
No. 3. About 5 per cent of leaves more or less scorched; half the leaves dropping. 
No. 4. Same. 
No. 5. About 10 per cent of the leaves are scorched; leaves are yellow and as many 
on the ground as on the trees. 
No. 6. Not burned as badly as the others and fewer leaves dropping; a very vigor- 
ous tree. 


PREACHES (WITH LIME). 


No. 1. No leaves burned; about 5 per cent dropping. 


No, 2. Same, except that about 10 per cent are dropping. 
No. 3. Very few leaves burned; leaves dropping considerably. 
No. 4. Injury a litthe more pronounced than on No. 8. 

ix 


No. 5. Practically the same as No. 4. 
No. 6. About 5 per cent of leaves burned and dropping; almost the same as Nos. 4 
and 5. 


At this time the plum leaves were perforated to some extent by the 
plum leaf shot-hole fungus (Septoréa cerasina), but also showed con- 
siderable injury from the spray. The notes made on this date are as 
follows: 

PiLuMs (wirnour LIME). 


No. 1. Very few leaves burned. 
2. Probably 5 percent of leaves burned. 
3. Same as No. 1. 
4. Large percentage of leaves burned at edges. 
5. Large percentage of leaves burned at edges. 
6. Large percentage of leaves burned at edges. 


PLUMS (WITH LIME), 


No. 1. Few leaves slightly burned; small tree. 
2. No injury. 
3. No injury. 
4. Few leaves burned. 
5. Few leaves burned. 
6. Few leaves burned. 


After twenty days another examination was made. The interven- 
ing wet weather was evidently of great benefit to the orchard, as the 


A PE ee, ae 
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trees had begun a new growth and the leaves, developed a darker 
color. 

The slight injury to the apple trees of the month before was not 
noticeable, both those sprayed with and without lime being in good 
condition. 

The peaches were located on a dry knoll and accordingly had suf- 
fered most from the drought, but at this observation, after having 
dropped their affected leaves and put forth new ones, both series of 
the trees had so far recuperated as to show searcely any effect from 
the Paris Green, the foliage being nearly as thick as upon unsprayed 
trees. 

The plum trees, while showing more injury than the peaches, were 
decidedly improved. 

The last examination was made on August 8, and as far as could be 
ascertained the trees of all varieties bad completely recovered from 
the effects of the various sprays. 


CONCLUSIONS. 


The effect of these Paris Greens, both with and without lime, upon 
the apple trees was very slight, and, as far as could be estimated, the 
same may be said of the pears. 

To the peach trees considerable temporary injury, asshown by a drop- 
ping of the leaves, was done by all the greens without lime, although 
the trees seemed to recover later in the season. With lime the peaches 
were not injured to any great extent, even temporarily, by greens 
Nos. 1, 2, and 3 (2.84, 4, and 5 per cent of arsenious oxid), but were 
injured temporarily to quite an extent by greens Nos. 4,5, and 6 (6, 
7,and 8 per cent of arsenious oxid). Allof the trees, however, seemed 
to recover before the end of the season, An interesting’ point noted 
in the case of the peach trees was that no injury was noticeable until a 
month after the application of the spray, the delay in action being 
probably due to the absence of rain. 

Another fact emphasized by the observations was that the injury 
always depended to a considerable extent upon the physical condition 
of the individual tree; in a number of cases a particularly vigorous 
specimen showing no injury, while its less thrifty neighbor, which 
was perhaps sprayed with a Paris Green containing less soluble 
arsenious oxid, was seriously damaged. 

From the results of this work it is believed that apple and probably 
pear trees can be sprayed with Paris Green containing 8 per cent of 
soluble arsenious oxid and sustain no injury. The observations made 
on peach and plum trees tend to show that if lime is added Paris Green 
containing as high as 5 per cent of free arsenious oxid may be safely 
used. 
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REPORT FROM THE NEW YORK STATION, ITHACA. 
By Jonun Crate and H. E. Weep. 


The Paris Green was applied to the foliage of apple, pear, peach, 
and plum trees according to the directions accompanying the samples. 
The trees were sprayed on May 25, and 26, 1903, and the final results 
observed and notes taken on June 16. In the notes on the damage 
done to the foliage given below the terms ‘‘no injury indicated,” 
‘injury indicated,” ‘‘somewhat injured,” ‘‘injured,” and ‘* badly 
injured” are used to indicate the various degrees of injury in order 
that the results may be compared. In the same way the terms ** spray- 
ing safe,” ‘spraying questionable,” and ‘‘spraying unsafe” are 
employed to indicate whether or not it would be expedient to spray 
with the amount of soluble arsenious oxid contained in the solution. 

The rainfall during the period of the experiment and the results 
obtained are as follows: 

Rainfall at Ithaca, N. Y. 


es - ——— 
ee a Fekecipi-a|| ota | Precipi- || ata | Lrecipi- sta | Dxrecipi- 
Date. tation. Date tation. || Daves tation. ee tation. 
1903. | Inches. | 1903. Inches. | 1903. Inches. | 1903. | Inches. 
May 1 | Ty. | May 15 .00 || May 29 -O1 |) June 12 | 1. 66 
2 | 0 | 16 00 | 30 . 00 13 01 
3 | .08 || - 17 - 00 | 31 00 14 01 
4 | 51183 18 .00 || June 1 00 15 | salit 
| | | | | 
5 0 19 it, | 2 | . 00 16| TT. 
6 | 0 20 | .00 |] 3 00 || 17 | 5 ike) 
iil Bou 21 02 || 4 | 00 18 | 28 
8 | 0 22] ‘. 5 | 00 |] 19) 09 
9 | | 23 | 00 6 00 || 20 1.06 
10 | 0 D4 ee 7 | 03 || 2 aia 
11 0 25 | . 00 | s | 01 || 22 | 0 
12 | 0 | 6 ul tDs 9 05 23 5d 
13 0 Dy P| oy ate 10 .02 
14 | 0 28 | 06 11 | 04 
OBSERVATIONS. 
APPLE, VARIETY GOLDEN SWEET. 
| 
B E | 
No. Mixture used. Effeet on foliage. | Remarks. 
1 {Without lime see neeeee NU Vel Td GCA teduaee se cer eee eames | Spraying safe. 
l\Wathrlime?-2-22--2-e ieNoninyjunyandicaied=s- 1. s.eceeseeee sseeee eee | Do. 
2 | Without limetes sc -22 Imjucy indicated’ A0o 225 ies acne eaccces ce] Do. 
SallliWatht limerssssess-ce: NOMUryandicated(: 2-2 -cs.ceee see ne alee Do. 
3 {Without lime Serf SOME wat iM We Mee ee ee eee ral=eiei eee | Spraying questionable 
Wath limel:..22-----2- mnyluny wudicated!]= 5 -s4-s0es- see enee eee eeeee | Spraying safe. 
i {Without lime......... True deere nema aie pose eee eae | Spraying unsafe. 
\iWithulimmemesseees- ==. Sli iitaliny Uy eats ee | Spraying safe. 
5 {Without INS sceaooos PLN IMOC os rtaras Sosa ociaie sical wre siete sie Seis | Spraying unsafe. 
iWaltinelimn'e sees Homewhatanyjuredios jace= sec cee es oeee eee | Spraying questionable. 
: {Without lime......--. Ba dilveinjULCG «525. Ss on.ceaee eee ee ae eee | Spraying unsafe. 
Riwalthylim emeeeee mses = MTU ee ec eee Se Do. 


PLATE |. 


Fic. 1.—PEACH TREE WITH FOLIAGE IN NORMAL CONDITION. 


Kingston, R. I., June 18, 1903. 


Fic. 2.—PEACH TREE SPRAYED WITH SOLUTION No. 1, 
WITHOUT LIME. 
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PLATE II. 


Bul. 82, Bureau of Chemistry, U. S. Dept. Agr 


Fia. 1.—PEACH TREE SPRAYED WITH SOLUTION No. 6, WITH LIME. 


Kingston, R. I., June 18, 1903. 


Fic. 2.—PEACH TREE SPRAYED WITH SOLUTION No. 6, WITHOUT LIME. 


Kingston, R. I., June 12, 1 
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Observations—Continued. 


PEAR, VARIETY BARTLETT. 
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Remarks. 


No Mixture used. Effect on foliage. 
1 {Without ime: So sates os Tmiyjurysimdicsteds sa. 23 sic Joi cck es cc eck sccm | Spraying safe. 
|With lime ............ No injury indicated ...........2....2.e-c2+--- | Do. 
2 | {Without Limle2= see ace Somewhahinyjuredss ie ose ose see ae ee eee Spraying questionable, 
iiwWathhlime:..5-.-5-2-- INUIT yNGIGaled 2. - kerma cee ceccinecee ease | Spraying safe. 
3 {Without lime......... TP UTC As Bac eee to See Pe eecrciae moe anne ome Spraying unsafe, 
|With WMG saee se sece MMIULVeINGicHted:: sas... se cee seis seiecsiecee no cs | Spraying safe. 
1 {Without EMC Bee ae 1a jt Ris ek a aR eae a ne ee ee Spraying unsafe. 
[With IhbMY See aesepee SOMeW NAb Teds. = se tee Suess osteo cc s Spraying questionable. 
5 {Without lime......... PSS. CUlvad myMC orien, Se rc iene acter aetna. | Spraying unsafe. 
. (With lim Grae cetele = <1 DUT lero tee ante yon eaae s ayant occa e aces Do. 
6 (Without lime....._... BalivmnyuVved cee enn cus Sete eee oseee cit case Do. 
Wathrlime 3-2 2%... se UNG TREO ers to Aeaae soe o see oe cee eoceces Do. 
PLUM, VARIETY MARIANNA 
{Without Limeten sss. LU MIG RUC LGR LEG 2 oe8 a7 225 zo eesngsesecects Se Spraying safe. 
liWith lime:.....--..-.- Nounjury indicated =... -...=0.. 2622s. 0-2-2 .| Do. 
{Without Lin Ges ees TD ITE see ee ete Sa cte esas a Oa clorclc ke oie emia ss | Spraying questionable. 
[With Jlimie sos es 22s: IMjUTYnOICatedh. 52s ln Se ss on. o.c gqs S250 Spraying safe. 
3 jw ithout lime......... ICG RM oe ee hs ope ie rls oe eee ce. Spraying unsafe. 
liWathwimtense. 2-5. 2-- iG eupelnep b 0X6 LUC) oie LA peg ene ee ee Spraying safe. 
4 Without:lime: .-....-. BAGlyemM ULE Cesare cists Sint aces gavcdeses | Spraying unsafe. 
Weittoulimescr se. SOME WA va ULEC ca wicecinnc eesciceciseciesonesies Spraying questionable. 
5 Without lime......... Jay Ko By asi ehh bw ci6 lyases eas i arene a oe ne ee Spraying unsafe. 
me Wb Time. <5 ces NTI eta ae ee oe wk wa cece oe clcleisie eles Do. 
6 Without lime.....-...| Baayen Ue G sas oc. sse i cacijaneeccisicce st eesn| Do 
Wiiihlimen cco cea cas Lich (Why-to ls Se oe = ee eee eee ee ees Do. 
PEACH, VARIETY, STUMP. 
1 Without lime......... SOMe WAIN JUTE .-.-. -aesee ee eics = cies > o's 3’ | Spraying questionable. 
Wilthelime yes sen a-.<1- 10. yh CAC ese eee acess < w1c4.s:cs'sforer Spraying safe. 
2 Without lime.......-. DEINE OG eae ate Gee amie Hee Sainte ininjs Sciale ya waciere Spraying unsafe. 
Withslime;-.5225-"5-.- TU Ul CHCATCO see tee oan coe i oo sate reiwic Spraying safe. 
3 Without lime......... 10 | bh e216 (Seg aoe ace Se AS SO ee Spraying unsafe. 
WHI @ = See 005 SOME WHALINIJULCH sce ccices-25 sactet co ce nee Spraying questionable. 
4 jWithout lime......... ASSL ty, MMU OC ete opeaxe tasers atacleis winters "ala la, inie ntavs Spraying unsafe. 
|| With lime ...........- MMUNEM Se es. eos ee eclon saa siaioee she ccna Do. 
5 Without lime......-... | Badly injured .-.-..-.------.----.------------ Do. 
Hato ime —..-<5<5 <2 UM UNCG swe se oe eee tone clare aierainee encom Do. 
6 Withoutlime..- 222: BAG LVN ULE Gis ewe wisi ae sosjcinios cece wins Do. 
With lime ....-:..---- | Tish [hic 5 Ret a a ORR een ee ere Do. 
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On June 16 and 17 another set of sprayings was made on the plum 
trees, the object being to obtain the cumulative effect of the sprays 
and also to ascertain whether the same injury would be done at this 
time as was noted after the sprayings of May 25 and 26. In this 
experiment the plum trees previously used were again sprayed with 
the same solutions and, in addition, some trees not used before were 
treated. Solutions Nos. 1, 2, and 3 were applied on the afternoon of 
June 16, and solutions Nos. 4,5,and 6 on June 17. A rainfall of 0.19 
inch occurred, however, on the same day, and the results with Nos. 4, 
5, and 6 were entirely inconclusive, as no effect at all was produced, 
except on protected portions of the lower leaves. 

The results obtained with Nos. 1, 2, and 3, applied on June 16 and 
followed by 0.19 inch of rain on the following day, while not definite 
enough for tabulation, plainly indicate that the last spraying did more 
injury than the first, and this was especially noted in the case of the 
trees which received two applications. The greater amount of injury 
resulting from the second spraying can be easily explained, as at the 
time of the first spraying the leaves were still young and the weather 
for four weeks previous had been extremely dry. Furthermore, from 
the weather chart it will be seen that only a small amount of rain fell 
during the three weeks following the spraying on May 25 and 26. 


CONCLUSIONS. 


The results obtained may be summarized as follows: 

(1) Of the apple, pear, plum, and peach foliages the apple is injured 
the least, the pear and plum are affected to about the same degree, and 
the peach is injured the most. 

(2) If only one application is made, Paris Green containing 4+ per 
cent of free arsenious oxid can be applied with safety to apple trees 
and with the addition of lime 6 per cent may be present. 

(8) If only one application is made to pear or plum trees, Paris 
Green containing 3 per cent of free arsenious oxid can be applied with 
safety and with the addition of lime 5 per cent. 

(4) One application to peach trees of Paris Green containing 3 per 
cent of free arsenious oxid can not be made with safety without the 
addition of lime; with lime 4+ per cent may be used. 

(5) Two applications will do more damage than a single one, and 
more injury is apt to occur if the weather conditions were normal 
previous to the spraying than if very dry weather obtained. 

Some observations were made on the manner in which the foliage 
of the different trees is affected. On the apple tree the injury is indi- 
eated by small, light-brown spots, well distributed over the leaves. 
On the pear and plum trees the damage is indicated by larger dark- 
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brown spots, occurring mostly along the sides of the leaves, while on 
the peach leaves the spots are large, nearly circular, and distributed 
over various portions of the leaves. 


REPORT FROM THE RHODE ISLAND STATION, KINGSTON. 
By F. W. Carp and A. E. Srene. 


The spraying mixtures were made up strictly according to diree- 
tions. The apple and pear trees were sprayed on May 25, 1903, and 
the peaches on May 27. The following table shows the weather con- 
ditions under which the experiment was conducted: 


Meteorological data, Kingston, R. I. 


Date. |Rainfall. | Character of day. Date. | Rainfall.| Character of day. 
1903. | Inches. | | 1903. | mehes. | 
May 25 0.00 | Clear. | June 5 | 0.00 | Smoky. 
26 00 Do. || 6 | -00 | Do. 
27 00 Partly cloudy. “| 41 | Cloudy. 
| 28 . 00 Cloudy. 8 86 Do. 
29 .00 | Clear. | 9 00 | Do. | 
30 .50 | Partly cloudy. — | 10 .39 Do. | 
31 | .00 | Clear. imal, eve: | Do. 
June 1 00 Do. 12 45 Do. 
2 . 00 | Do. | 13 . 00 Clear. 
3 00 Do. | 14 00 | Do. 
4 .00 | Smoky. 
OBSERVATIONS. 


APPLES. 


The apple trees used for the experiment were Northern Spys, and one 
tree was sprayed with each sample of green. The trees stood in two 
rows, side by side, and the samples with lime were applied to one row 
and those without lime to the other. These experiments gave but 
slight results. Of the trees sprayed without lime the two receiving 
samples Nos. 2 and 5 (4 and 7 per cent of arsenious oxid) showed some 
burning of the foliage after the rains of June 7 to 10. The tree 
sprayed with No. 2 seemed to be the most affected. The trees sprayed 
with the addition of lime suffered no appreciable burning of the 
foliage. 


PEARS. 


The pear trees receiving no lime were the Frederick Clapp, Hardy, 
Kieffer, Pitmaston Duchess, Superfine, and Anjou; those receiving the 
addition of lime were the Hardy, Hoosic, Louise Bonne, Sheldon, and 
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Urbaniste. These trees were all in a single row and every other one 
was sprayed with the samples containing no lime, the alternates being 
sprayed with the admixture of lime. After the rain of June 7 to 10 
the Pitmaston Duchess, sprayed without the addition of lime, had a 
few burned leaves, and the Kieffer and Hardy, similarly treated, 
showed slight traces of burning. The trees receiving the spraying 
mixture mixed with lime showed no trace of burning whatever. 


PEACHES. 


The peaches sprayed stood in two rows, side by side, one row receiv- 
ing the Paris Green alone and the corresponding trees in the other row 
receiving the same green with the addition of lime. Those receiving 
the samples with lime were three of the Crawford Late variety and 
three Fitzgeralds. Three Champions and three of the Hill Chili vari- 
ety were sprayed with the samples without lime. None of the trees 
showed any effects of the spraying until after the rain of May 30, The 
results in every case were proportionate to the amount of soluble 
arsenious oxid used. Those receiving the lime were far less affected 
than those not receiving it; in fact, the former showed hardly any 
effects until after the heavy rains of June 7 to 10. The tree which was 
sprayed with sample No. 6 (8 per cent of arsenious oxid), without lime, 
lost nearly all of its leaves and did not recover during the season. A 
number of the branches died and it made practically no growth after 
the application of the green. The tree sprayed with the same sample 
with lime was affected about the same as the tree sprayed with sample 
No. 1 (2.84 per cent of arsenious oxid) without lime. As before stated, 
the other trees were affected proportionately to the amount of soluble 
arsenious oxid in the sample with which they were sprayed. 

It appears that sample No. 3 (5 per cent of arsenious oxid) repre- 
sents the maximum limit when lime is added, since Nos. 4,5, and 6 (6, 
7, and 8 per cent of arsenious oxid) caused considerable damage. All 
of the greens did too much injury to the peach trees when used with- 
out lime. In no case did the trees sprayed seem to lose their leaves 
any earlier than those not sprayed. 

The illustrations accompanying this report show the injury to peach 
trees inflicted by several of the greens, and with their legends explain 
themselves. 


REPORT FROM THE SOUTH CAROLINA STATION, CLEMSON 
COLLEGE. 


By C. E. CHAMBLIss. 


The solutions were made up and applied in strict conformity to the 
accompanying directions. The table following shows the condition of 
the weather during the time of the experiment. 
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Meteorological data, Clemson College, S.C. 


7 
Maximum | Minimum | Maximum) Minimnm 
Date. Rainfall.| tempera- | tempera- | Date. Rainfall.| tempera- | tempera- 
ture. ture, | ture, ture. 
| a | | a 
1903. Tnehes. oR oF: | 1903. Tnehes. oF Mid 
June 12 | 00 75 58 | June. 22. | Ale 89 69 
13 00 74 | 42 23 00 | 92 61 
14 00 80 | 47 | 24 | 00 89 | 56 
15 00 89 54. 25 .08 90 60 
16 00 89 | 54 26 .09 SO 60 
17 00 88 56 27 .10 80 66 
18 00 91 58 28 00 85 62 | 
19 00 91 60 29 00 87 66 | 
20 | 00 94 62 30 00 93 62 
PH | UP Seeche ass) eee eres 
OBSERVATIONS. 


APPLES (WITHOUT LIME). 


This group of trees was sprayed on June 15, 1903, and observations 
were made on June 23, up to which time no rain had fallen, and again 
on July 11, during which period there had been several rainfalls. At 
the first observation no effects were noticeable on any of the trees. 
At the second observation the following effects were noted: 


No. 1. Simmons Red.—The edges of some leaves were black and many had fallen. 
No. 2. Maverick Sweet and Laurence Greening. 


Foliage of the former was black on 
the edges, but no leaves had fallen. About one-fifth of the foliage of the latter was 
black on the edges, but no leaves had fallen. 

No. 3. Laurence Greening and Elgin Pippin.—The foliage of the former was badly 
burned and one-third of it had fallen; one-third of the foliage of the latter was burned 
very slightly. 

No. 4. Mrs. Bryan and Shockley.—The foliage of the former was only slightly burned 
and a few leaves had fallen; the foliage of the latter was burned and the tree seemed 
to be sickly. 

No. 5. Yopps Favorite and Golden Beauty.—One-half of the foliage of both had 
fallen and the rest was badly burned. 

No. 6. Horn.—One tree suffered a slight burning of the foliage, while the other was 
practically unaffected. 


APPLES (WITH LIME). 


This group of trees was sprayed on June 16, 1903, and observations 
were made on the dates mentioned above. At the first observation no 
effect was noticeable, but at the second the following changes were 
noted: 


No. 1. Black Warrior.—One-half of the foliage had fallen and the remainder was 
slightly burned. 

No. 2. Rawls Janet.—Only a few leaves had fallen, the remainder being slightly 
burned. 

No. 8. Grimes Golden.—These two trees were apparently not affected. 

No. 4. Family and Rhodes Orange.—<A few leaves had fallen. 
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No. 5. Red June.—One-third of the foliage had fallen and the remainder was 
‘burned. 

No. 6. Jewetts Best and Chattahoochee.—One-fifth of the foliage of the former had 
fallen and the remainder was burned. The foliage of the latter was only slightly 
burned. e 

PEACHES (WITHOUT LIME). 


These trees were sprayed and observations taken on the dates men- 
tioned above for apples without lime. 


No. 1. Tinley’s October.—At the first observation a few leaves had fallen and. at 
the second four-fifths of the foliage had fallen and the remaining leaves were badly 
burned. 

No. 2. Tinley’s October.—At the first observation a few leaves had fallen and at 
the second four-fifths of the foliage had fallen and the remaining leaves were badly 
burned, but new leaves were putting forth. 


PEACHES (WITH LIME). 


These trees were sprayed on June 16, 1903, and observations were 
taken on the dates mentioned above. 


No. 1. Elberta and Stump the World.—At the first observation a few leaves had 
fallen from both. At the second observation the former had lost one-halt of its foli- 
age and the remainder was badly burned, while the latter had lost four-fifths of its 
foliage, the remainder being the terminals. 

No. 2. Tinley’s October.—At the first observation a few leaves had fallen. At the 
second observation four-fifths of the foliage had fallen, but new leaves were putting 
forth. 


The stronger spraying solutions, Nos. 3 to 6, were not tested on 
the peach trees. 
PLUMS (WITHOUT LIME). 


The trees were sprayed on June 15, and observations taken on the 
dates mentioned above. 


No. 3. Lombard.—At the first observation a few leaves were slightly burned. At 
the second observation one-third of the foliage had fallen. The leaves were badly 
burned on one tree and very yellow on the other. New leaves were putting forth. 

No. 4. Chaleo.—At the first observation the leaves fell readily when the tree was 
shaken. At the second observation only a few leaves remained on the trees. 

No. 5. Ogon and Wanamaker, At the first observation yellow leaves were numerous 
and fell readily when the trees were shaken. At the second observation all of the 
leaves had fallen. 

No. 6. German Prune and Juicy.—At the first observation no effect was noticeable. 
At the second both were badly burned, but practically no leaves had fallen. 


PLUMS (WITHOUT LIME). 


The trees were sprayed on June 16, 1903, and observations taken on 
the dates mentioned above. 


No. 3. Shiro and Fellenburg.—At the first observation no effect was noticeable. At 
the second some of the foliage of the former had fallen and yellow and badly burned 
leaves were present. Only a few leaves of the latter tree had fallen, but they were 
badly burned. 


——— 
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No. 4. Red June.—At the first observation leaves fell when the tree was shaken. 
At the second nine-tenths of the foliage had fallen and the remaining leaves were 
badly burned. 

No. 5. Wickson and Abundance.—At the first observation the leaves of the former 
tree fell readily when shaken, and burned leaves were numerous on the latter. At 
the second observation one-half of the foliage of both had fallen, but new leaves 
were putting forth. 

No. 6. Wickson and Sultan.—At the first observation leaves fell when the trees were 
shaken. At the second one-third of the foliage had fallen, but new leaves were put- 
ting forth. 


RESULTS. 


These results, obtained as they were by one spraying of one or two 
trees by each sample, are not considered conclusive; a tabulation of 
the results of several sprayings would be more significant. However, 
from the results obtained it would appear that it is not safe to spray 
apple trees with Paris Green containing more than 4 per cent of solu- 
ble arsenious oxid without lime; with lime not more than 6 per cent 
should be present. None of the samples, either with or without lime, 
appears to be safe on peach foliage. The smallest percentage used on 
plum trees was 5 per cent of soluble arsenious oxid, and that was too 
strong without lime, but from the results obtained with 5 per cent of 
soluble arsenious oxid with lime, it would seem that 4 per cent with 
lime would be safe. 


REPORT FROM THE NEW HAMPSHIRE STATION, DURHAM. 


3y C. M. Weep and J. L. Ranpati. 


Plum and apple trees were used for this experiment, as they were 
the only ones available for the purpose at the time. All the trees 
were of thrifty growth, the apples of five years bearing and the plums 
of two years. They were all of the same age and practically the same 
height. The trees were sprayed cn July 28, which was warm and 
clear, and the effect on the foliage, whenever there was any, was noted 
within less than twenty-four hours. The following notes were taken: 


OBSERVATIONS. 
APPLES (WITHOUT LIME). 


Baldwin apples were used exclusively both for the experiments with 
and without lime. 


No. 1 showed several burnt spots, but was not severely injured and no leaves fell. 

No. 2 did not differ from No. 1 and the spots were not very abundant. 

No. 3, although there seemed to be no cause for it, was burned more than any 
other tree except No. 6. Brown blotches appeared on a large part of the foliage and 
a few leaves curled as if about to fall. 

Nos. 4 and 5 both had many burned spots and some blotches. None of the leaves 
curled, except occasionally when a blotch or spot came to the edge of the leaf. 
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No. 6 was injured the most of any. Large patches appeared on many of the leaves, 
which turned brown. Under the microscope the cell protoplasm was shrunken in 
these blotches and in the centers of the smaller spots. 


APPLES (WITH LIME). 


No. 1 had small brown spots on a very few leaves. 

No. 2 was burned more than No. 1, yet the leaves did not fall and the cells were 
killed only in a few places. 

No. 3 suffered little, if any, more injury than No. 2. 

Nos. 4 and 5 showed some burned spots on the leaves unevenly distributed. These 
trees were affected about the same as Nos. 1 and 2 without lime. 

No. 6 showed smaller but more numerous spots than those observed on Nos. 4 
and 5. 

PLUMS (WITHOUT LIME). 


No. 1. Imperial Sage.—The leaves showed quite prominent brown spots, which 
were more numerous in the direct sunlight than on shaded parts of the tree. 

No. 2. Bradshaw.—This tree was slightly more damaged than No. 1, but none of 
the leaves was injured enough to fall. 

No. 3. Abundance.—This tree was damaged more than any other except No. 6. 
Many of the leaves were curled and a few fell. The tree had not entirely recovered 
when the leaves fell in the autumn. 

No. 4. Washington.—Some of the leaves were burned and curled, but the injury 
done was not so great as in the case of No. 3. The tree had recovered before the 
leaves fell. 

No. 5. Yellow Japan.—A few leaves curled and fell. This tree was burned more 
than No. 4 and about the same as No. 3. 

No. 6. Wyant.—This tree was burned more than any other. Many of the leaves 
at the top were half burned and a large number fell. 


PLUMS (WITH LIME). 


No. 1. De Soto.—On July 30 this tree showed only a few scattered brown spots on 
the leaves. On August 15 it had entirely recovered. 

No. 2. German Prune.—The injury was about the same as that inflicted on No. 1, 
without lime. A few brown spots were observed, which gradually disappeared, until 
on August 21 the tree had entirely recovered. 

No. 3. Reine Claude.—About as much damage was done in this case as to No. 2, 
without lime, the lime seeming to nullify the effect of about 1 per cent of soluble 
arsenious oxid. On August 25 the tree had entirely recovered. 

No. 4. Green Gage.—The leaves of this tree were burned in round spots, and a few 
curled; but in thirty days it had entirely recovered. 

No. 5. Satsuma.—This tree was damaged about the same as No. 4, without lime. 

No. 6. Weaver.—Spots and blotches appeared, and a few leaves fell; but the tree 
recovered before the season was over. 


The authors of the report from the New Hampshire station prefer 
not to give an opinion in regard to the amount of soluble arsenious 
oxid that can be endured by apple and plum trees, as the data obtained 
is deemed by them insufficient to serve as a basis of such an opinion. 
It appears, however, to the author that certain tentative conclusions 
may be drawn which can be compared with the results obtained by the 
various other stations and definite conclusions thus be obtained. Bas- 
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ing, then, an opinion upon this single set of experiments, it would 
appear: 

(1) That when lime is not used a Paris Green containing + per cent 
of soluble arsenious oxid can be used on apple trees, while one con- 
taining 7 per cent can be used with the addition of lime. 

(2) That if lime is not used a Paris Green containing 4 per cent of 
soluble arsenious oxid can be used on plum trees. If lime is used it 
would appear that a Paris Green containing 5 or 6 per cent might be 
safely used. 


REPORT FROM THE OREGON STATION, CORVALLIS. 
By C. B. Corp ry. 


In the experimental work done in testing the effects of varying 
amounts of free arsenious oxid in Paris Green on foliage, the direc- 
tions were very carefully followed. For each test the required amount 
of water was placed in a barrel, to which was added the amount of milk 
of lime specified, if any, and then the Paris Green. The whole was 
stirred thoroughly and at once sprayed upon the trees. The work was 
done with a small hand pump, fitted with a Vermorel nozzle, and creat 
care was exercised to see that every leaf was thoroughly sprayed. In 
addition to the work outlined the effect of the stronger sprays (1 ounce 
to 9.5 gallons) on the foliage of a few delicate plants was tested. 

The sprays without the addition of lime were applied on July 10, 
1903. Evaporation was so rapid that the foliage was dry a few 
moments after being sprayed. On July 11 the conditions were similar, 
and samples Nos. 1 to 8, with 15.5 gallons of water and 2 ounces of 
lime, were applied. The remainder of the samples of that set, Nos. 
4 to 6, with 15.5 gallons of water and 2 ounces of lime, and Nos. 1 to 6, 
with 9.5 gallons of water and 2 ounces of lime, were applied on July 17. 

In the meantime, i. e., from July 10 to July 17, the weather had 
remained clear and bright. A critical examination, made on the latter 
date, of the trees sprayed on July LO and 11 showed that none of them 
was injured. 

On July 21 and 23 there were slight showers, and cloudy weather 
continued throughout the week. Thorough examinations were made 
on July 23, August 3, and December 1, the results of which are given 
in the tabular statements which follow. A table is also given show- 
ing the meteorological conditions which obtained for a number of 
days following the application of the sprays. 
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Meteorological conditions at Corvallis, Oreg. 
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ee aes | | ROS z 
ures Pre- ‘haracter of || S: pone Character of 
Be re || BL mea oe: 
Max.| Min. | | Max. Min. 
| {ae we soil 
1903. | oF, | oF | Inch. | 1908. oF, | OF, | Inch. | 
July 10 | 86 | 48 | 0.00 | Clear. July 21 | 70 | 50 | 0.04 | Cloudy. 
dda ZO 51 00 Do 22.) 2a . 00 Do. 
12 74 47 - 00 Do. 2 66 52 05 Do. 
13 70 52) 5 3300 Do. 24 74 59 - 00 Do. 
14 77 47 . 00 Do. 25 75 | 47 -00 | Partly cloudy. 
15 | 86 48 | . 00 Do. 26 77 | 42 00 | Do. 
16 81 50 | .00 Do. zi 8% | 45 00 | Clear. 
Wz) 8 | 47 | .0 Do. | 28) | 984 «li 45e 4 Y00 Do. 
18 75 48 | .00 Do. 29 77 54 .00 | Partly cloudy. 
19 81 50 | 00 | Do 30 75 5d . 00 Clear. 
D0 WeeS6nil 50a) 200 Do. SIM eure a6 . 00 Do. 
OBSERVATIONS. 
TABLE I.—APPLES WITHOUT LIME. 
{1 ounce to 9.5 gallons. | 
Sam- Injury. 
ple Variety. = a SS = 
No. July 23 August 3. December 1. 
Mackintosh: 2:2--225-- NOC? .c.4e2eee st eeee None es seta iccee | But few leaves fallen. 
1 |,Carolina June ...-..-.}..... (Goer iS ee eae wialeeac dO act arenes | Do. 
|rutt’s Baldwines-e.-a\sseee GOs eee ees OWS ese ee ee | Do. 
Pawan ise meine Sate Peele a2 GOES. So ees enee esal eee 0 (0 eRe ea ee Do. 
Ore Dama cree tense eee Rass Qh cee2 sees eolkicee 6 (OPE ee et | Completely defoliated. 
\Soifzeupers Ren oonce Parris GOs: sstkeeesea ace Esse GOisee a eee eal No leaves fallen. 
[ nears GO secs ame assesses) aes Oi sss ve see acees [ees dO ase eeseee | Few leaves fallen. 
BB tues GO Res scr ate | nee GO! 22ers seen sere dO 8 3 3 eae Do. 
llaparane Beautyaae-se|sean- (6 one Ps aoe ae tes ae (6 (0) SRE eS ae Do. 
4 J ce GOS saree eee eae (0 (oe tree ome nh alte Oe ee ee Do. 
Eee (cee et reese Few leaves spotted...| No increase of spots ... Nearly defoliated. 
f Ra os Sec eee ase eeeee IN OCS sae eeeye ee eae he O10 eee eee Completely defoliated. 
5 |; Yellow Transparent..]....- LOWE Lees Wags oe [aaa (0 (Oana Poe eee Half of leaves fallen. 
Grimes’ Golden: ..---2|.22.- CCK ey as ea ee (0 Koy Sener ere Completely defoliated. 
Hyde's King of West .| Few leaves spotted... .| No increase of spots ..| Almost defoliated. 
MAN STOrd asses eres Few leaves spotted | No increase of injury.) Half of leaves fallen. 
6 and few killed. 
Nakamas--ssosceoeealnceos OG aera ee ea ees GO h.i2ectale scene Few leaves fallen. 
Yellow Newton Pip- |..-.. OSs ee es aa dO). 25 ccc eee Completely defoliated. 
pin. 
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Observations—Continued. 


APPLES, WITH LIME. 
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Sam- Injury. 
ple | Variety. 
No. | July 23. August 3. 
f — — _| — 
| (Rome Beauty...-.....] INOD Gla een ceaeeeiaclo ss Non ete ne eee ee ne 
11 ee OO eres Senet has cars OQ eee eerie ale eis (a hey See eee 
a Paes Bette CLOlae seciere cor steele ee Oman es Sale ecelncs 
pees oO) miata aja avale cate rari Seis eis GC Ole ecc ieee eee er ees oe Orne hee ee cis 
9 | vise Sees en ae ane eee Oe ee eee ee Se aloe oe ee ees Pe 
Ea ete Ol Okara in cise oie Sia iecoel orcjaraie GO Re ete as teen see Ome a nts eae a 
g ose (Ce Sea ee GOW se tos vane eenlseee COs rs na eee cia 
oN beexeseee CL Oye ee ees LS ac COR eee eee ree (6 oj Se ea ot 
bee CO Ree ee ree earl Oe tae ae eee eal Ora Or A ene eee 
4. 
Bene Orem aes Bees re seye LO eins os areca eee nc ce (On func. sca cecekk 
Bie OO oSe 2 5 tee oe a 3 else oe (600) ad A cS ays asl Peete c (09 eee eee 
{ pee Oma eee cnitee ae (Coys Seat SEBS er eee CLO se, Se 
5 | ee GO we ee sees |e ee COW eae asa. e rex CLO Speen tape eae: | 
Nea (iN cis apse este lhe tees (ON gees sti a no Co 
| 
Gia sec CONE eer cee: Few leaves slightly | No increase of injury. 
spotted, and a few 
more killed. 


TABLE II.—PEARS, WITHOUT LIME. 


{1 ounce to 9.5 gallons. | 


Dece See aly 


But few leaves fallen. 

Do. 
Half of leaves fallen. 
Completely defoliated. 
But few leaves fallen. 
Nine-tenths of 

fallen. 

Do. 

Do. 
Three-fourths of leaves 


leaves 


fallen. 
Do. 


| Seven-eighths of leaves 


fallen. 


| Few leaves fallen. 
| Three-fourths of leaves 


fallen. 
Seven-eighths of leaves 
fallen. 
Do. 


Completely defoliated. 
But few leaves fallen. 
Completely defoliated. 
Few leaves fallen. 

Do. 

Do. 


Do. 


1 {cetone! 9 Alphando= sl NON Kf 2des-c-c-- ec cs INON Gleason ese seeeeies 
(Golonel’ Wilder:=.-=. =|. 525. (0X0). 95 ye ral ee GO mer nee eee eee 
OU" le a Sse cans ea ee een ere CO epee eae ee pon (0(0), 25.25 ee A eee 
3 Bartlett Be One ed eer Gl en ona eee Petes GOnesetic Sseeee? 
4 f Se mck tes cS ee ee age ee (alo) a 55a Se er (0 Ko Sad Seeders 
| Patrick Barrvy: eros | eee: hayes a eee | eee WOme ep eee eens 
eee slightly in- | 
5 par Bartlett ....-- | jured about mar- i increase of injury 
WSN oe eer ae eee ‘| gins of holes eaten | 
| by slugs. | 
Gn Geneste, 2s. ao 5- INONGH ce anaes eee | NONCH eas foeee2 cee 
PEARS, WITH LIME. 
Te COCK Dea easces oe ose INON Grass ee eset ose INON Geet eee ees coe 
; oe eh cme mcne asec GOy ser Seer ese eae Clot gemere snAeseoe 
BREE OO'S Sone ne we aoe eS ela saee GO es: eee sae Meee (6 (eee acemersone 
4 | [sino 22 2 oso Sea |e (0 V0 Peepers eee ear ree GOR ee ee ee 
biinGenesta o-22ss- 222 S28 | ss <ct WO eet meee ewins eeese GO! Se cee csc spices 
atc (0 Ko es A Seer eee GOYs. Sane etree ee eeel eee COmte eee eee 
| 
ASSUMIptiON! ---2-.----|-.--- GOs. Soe eee eed GO sence ee toons 


Tree dead from other 
causes, 
Completely defoliated. 
Do. 
But few leaves fallen. 
Do. 
Seven-eighths of leaves 
fallen. 
Completely defoliated. 


a 
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Observations—Continued. 


TABLE ITI.—PLUMS,¢ WITHOUT LIME.® 


[1 ounce to 9.5 gallons. | 


Sam- Injury. : 
ple Variety. = = = =F Se } 
No. July 238. August 3. December 1. 

| 
A ae ees Sieber NONE) acne sect eee ese NOC t¢ 6/2 SeSee eae Completely defoliated. ‘ 
(esos cers coins Mars cee ee soe acaee GO sence eee eee etree GOiss peetadae sees Do. 
BN Wa ee cits saoe a eeriase ee eels CO anneal Rees AOS. o.eeeeacase se Do 
See Ee orete areas oe eel cto (6 (0 Heepae es ee pean amg PTO LO ne er os AS Do : 
SA eeen ne BE ee «eee eeeeliocieae GO}. Si setae a sees | See ee GO Rasen aeons Do 
Z | Sere ames aces eee eee cases GOs sce ses asec cs sa|seeee GO: sae aesee ces Do 
ill aan ena an aes arias SESS £6 | 0 es errr i i |B a AO AE eee Do 
6 | Herefordshire ......-..|....- (6 (0 eee etisctted esore (oo eee eee Sera a No record. 


aThese trees were all prune-bearing plum trees, and were reported under the former designation; 
but the term ‘‘plum”’ is here used to bring them into comparison with the other plum trees used in 
the experiment. 

b6¥or the report on plums sprayed with the addition of lime see text at close of tables, page 29. 


TABLE ITV.—PEACHES, WITHOUT LIME. 


{1 ounce to 15.5 gallons. j 


Sam- Injury. 
ple Variety. = = ————— 2 
No. July 23. August 3. December 1. 
1 Olde Mixon asses INONGSaeseee eee ces eee INONG!2 8 cB cece eee aeser Three-fourths of leaves 
fallen. 
Die rere ate G0 yeasnessscee cco Slightly injured....-. No increase of injury.! One-fourth of leaves fal- 
| len. 
Bi | eae (6 Ee es 4 Sese eraese GO Resa. seek eee nee Gon eee eee ee | One-half of leaves fal- 
len. 
Ce eee (Oy A acne ee Considerably spotted.) One-fourth of leaves 
fallen; the rest in- Do. 
jured. 
5 IMOTIGHIROSC Series see re GON ae oe eta ee eee doe sso epee aeee Do 
ed Ona ce sees inate ce Badly injured ........ One-half of leaves 
6 fallen; the rest in- 
jured. 
GO eee ue ene os pees dO ten ee ae eens | eee COs eee Do 
PEACHES, WITH LIME. 
Lewis’s Seedling..... | ANON Ceeeteeys arya IN ONG tae ete pee eee Three-fourths of leaves 
ie fallen. 
1 Tm pexrigleescemee recs. Badly injured ........ One-half of leaves’) One-fourth of leaves 
fallen. fallen. 
9 | [2-2-40.-<-------------- Slightly injured...... No increase of injury. Do. 
eas (ease cele sacle baie es GO. ache reese sealer ae (0 lO Weta ee ae iets et Do. 
ra SR foe sei tale Oe Very slightly injured.)..... (6 (OS eee RRA aaa Do. 
3 ee AN ae TB eee doce ce. fe Sees G07 etc Do 
aes ee See os IN OUCH ene aa NONCr pease eer eee Seven-eighths of leaves 
fallen. 
CA ae 4 GOs es et ee eee Soe GOs see ee Three-fourths of leaves 
fallen. 
BAG 0 eS HO OR RO eee Seiko Oye esas seca Bae Se ee - OS eee eee Do. 
eae ee ead oye es see ee | 2520102 eee ee Do. 
6 Olds Mixon ees. ses... |Saeee Osea ee = seer eee 022-52 No record. 
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Observations—Continued. 
TABLE V.—PLUMS, WITHOUT LIME. 


{1 ounce to 15.5 gallons. } 


Sam- Injury. 
ple Variety. 
No. | July 28. August 3. December 1. 
pve rial Epineuse PA NOoniG <ot sear te NONG S26 okie eee secs Almost entirely defoli- 
1 ated. 
ie Ole seroma ctefestars aie siete oeeeee OIE: aeicciee coco al eens (6 Ka ee ee eee Do. 
_ lec BEOOn Seashore cae sock eres COW aaaitisd eee eeceisec as GO bes see2d teaser Do. 
* lle pe Olena nays era cine eee MOResaeee dasceecas|s een OO on tence cteec eons Do. 
; Vice cll) once Se) aaeece a Bee GOR eS ree Fae een. | waece GOR hectare sae Do. 
: Will: MIN CUE) haite = Seas (6 | eer Se eee ae (6 (Oe eee ae Do. 
4 (peer O Omer eee cmes aco eee rere OEP teen sciscten| [econo ORs a Secs tones ace Do. 
[ecedo meses cares sace Veer (Oo yas ee ee rr ee (one eee ee Aree Completely defoliated. 
\fie C6 (oe Se oie Se Peay: Oe ese ee see eke COs 4 eee sis eens Almost entirely defoli- 
is) | ated. 
(bee BO OR se Se ese oS eee eae (C0 SNE eee ere ese (6 (0 ia ee | Completely defoliated. 
- Nesters LO tetera resi eae na (6 LO eos ale eee (eared Opies gees anes | Do. 
: |R obe de Sargent ...../..... CK 0) Pere 5 ete ne pee a (6 (ayer 5 Aen oe Do. 


PLUMS (WITH LIME). 


Only three trees were sprayed with the solutions made up with 9.5 
gallons of water, Nos. 2, 3,/and 4 being used. No effects from the 
sprays were to be observed on either July 23 or August 3. On 
December 1 the first two were entirely defoliated, while the tree 
treated with No. 4+ had only lost a few leaves. 

A number of varieties were sprayed with the solutions Nos. 1 to 6, 
made up with 15.5 gallons of water to an ounce of the green. None 
of the trees showed any injury on either July 23 or August 3, but on 
December t all were either completely, or almost completely, defolt-- 
ated. A Reine Claude plum tree sprayed with No. 1 and a Green 
Gage sprayed with No. 3 were among this group, with results as stated. 


DISCUSSION. 


The observations made on December 1 were for the purpose of find- 
ing out whether the sprayed trees dropped their leaves earlier in igs 
fall than those not sprayed, and whether this premature falling, if it 
existed, had any relation to the amount of soluble arsenious oxid a 
on the tree. The time at which the leaves fall ordinarily varies greatly 
with the season and the variety of the tree. The college orchard con- 
sists of two or three trees each of sionae «a number of varieties, and 
when they were examined, on December 1, there was not only a sur- 
prising degree of variation in the ee of the foliage of the differ 
ent varieties but also a great difference between the several trees of 
the same variety. Two apple trees (Waxen) standing side by side 
were spray ed with No. 2 plus lime. On December 1 only a few leaves 


> 


« A cherry tree sprayed with No. 3 without the addition of lime showed no injury 
on July 23 and August 3, and on December | it was entirely defoliated. 
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had fallen from one of the trees while on the other not over 10 per 
cent remained. Likewise two trees of the same variety, standing side 
by side in the same row, were sprayed with No. 5 plus lime. When 
examined three-fourths of the leaves had fallen from one and only a 
few from the other. Thus the examination of the orchard failed to 
show that the spray had any effect whatever upon the falling of the 
foliage. The tabulated data, however, seem to indicate that a some- 
what larger proportion of leaves had fallen by December 1 from trees 
sprayed with Nos. 5 and 6 than from those treated with Nos. 1, 2, 3, 
and 4. Whether this was due to the sprays or to mere chance in the 
selection of the trees, it is impossible to say. Little effect if any was 
produced on the apple, pear, and plum trees. 

As to the effects of the various strengths of soluble arsenious oxid 
the results of this set of experiments alone seem to show that under 
favorable conditions, such as prevailed at the time the spraying was 
done and during the following 30 days, it is safe to spray apple, pear, 
and plum trees with any of the 6 samples, both with and without the 
addition of lime. None of the samples injured any of the varieties of 
these fruits sufficiently for the damage to be considered of practical 
importance in orchard work. It may be noted, however, that the 
work was done under peculiarly favorable conditions. Probably not 
over 15 minutes elapsed in any case from the time the poison was first 
mixed in the water to the time it was sprayed on the trees, giving but 
a short time for the arsenious oxid to enter into solution, and the 
weather conditions were such that after being sprayed on the trees 
the moisture evaporated very rapidly. Under practical orchard con- 
ditions it would probably be safer not to use Nos. 5 and 6 on apple, 
plum, or pear trees without the addition of lime. 

No conclusions can be drawn from this series of experiments as to 
the peach trees, as these trees in the college orchard are growing on 
soil entirely unsuited to them. The trees are not thrifty, some of 
them are nearly dead, and it is believed that the resistance of the foli- 
age of the various trees to the action of the soluble arsenic varies 
greatly. 

SUMMARY. 


The following table shows the maximum amount of soluble arseni- 
ous oxid in Paris Green which can be safely used on the varieties of 
fruit trees included in these experiments. It must be remembered 
when 8 per cent is given as the maximum that this was the strongest 
solution used, and had stronger ones been employed they might have 
been found safe also for such trees as endured the 8 per cent solution — 
of soluble arsenious oxid, and these cases are therefore marked ‘8 -.” 
If even the smallest amount of soluble arsenious oxid was found to be 
injurious the word ** inapplicable” is used, since the sample marked 
No. 1 is as pure a Paris Green as can be obtained on the market. 


eS eee 


SUMMARY. oo 


Amounts of soluble arsenious oxid allowable in Paris Green. 


[Samples analyzed by ten-day water-extraction method. ] 


Apple. Pear. Peach. Plum. 
Place of experiment. | Without | With | Without | With | Without | With | Without | With 
lime. | lime. lime. | lime. is lime. | lime. lime. lime. 
Per cent. | Per ct. | Per cent. | Per ct. 7 Per cent. | Per cent. | Per cent. Per ct. 
Washington, D.C ......... 8+ 84 3+ | Inappli- | op i eee edie 
cable. | 
College Park, Md .......... 8+ 8+ Se $+ Me eta: 5 { 5 
UD ACH Neel = eeae en aaaceee 4 | 6 | Saal Di aeee done: 4 Sa 5 
Kan SStOn wlan see cote 6 Sea 84 84 ' oe ORe ah Se 2 Se tnee 
IDOL oe herds Le Sa oR ae eeee 4 7 |-------22- | Se See ee | Seaeaeeeee { | 5-6 
Clemson College, S.C ...-- 4 6 | beatae eee | Inappli- | Inappli- |..........| { 
| | cable. cable. 
Gorvallis; Oreg -- $:5-6-2+-- 8+ 8+ 8+ | 8+, | eee er ae 8 8+ 


A study of the weather charts for the various stations shows that 
the following periods elapsed between the dates of spraying and the 
first rainfall: Washington, D. C., about 10 days; College Park, Md., 
about 12 days; Ithaca, N. Y., about 3 days before a very light rain 
and then 13 days before the next rainfall; Kingston, R. I., about 5 
days and then 7 more before another rain; Clemson College, S. C., 
10 days, followed by a very light rainfall and along dry term. It is 
thus seen that in nearly all cases the weather conditions were almost 
ideal, if the word may so be used, for producing the maximum damage 
from the sprays. During the r ather long dry period after spraying, 
when only light rains fell, if any, the dew and carbon dioxid of the air 
acted upon the Paris Greens, causing them to decompose and set free 
the arsenious oxid, so that when rain finally came a large amount of sol- 
uble arsenious oxid was present, which the ieaves absorbed and thus 
‘aused burning. These conditions were especially striking at Clemson 
College, where no rain fell for 10 days, after which just about enough 
‘ain fell for 8 days to dissolve the soluble arsenious oxid and yet not 
wash it off. Another dry period followed, terminated by rains, which 
‘caused the soluble arsenious oxid to burn the foliage. 

Taking the weather conditions into consideration, and judging the 
results in a very conservative manner, it would appear from the 
figures given in the table that the following conclusions may be drawn: 

(1) For apple trees sprayed without the use of lime the amount of 
soluble arsenious oxid” allowable lies between 4 and 84- per cent, a 
fair average being 6 per cent. 

(2) For apple trees sprayed with the use of lime the amount of solu- 
ble arsenious oxid allowable is between 6 and 8+ per cent, a fair 
average being 7 per cent. 

(3) For ya trees spri ages without the use of lime the amount of 


@ By BalabIS arsenious ed is meant the amount extracted from 1 ran of Paris 
Green by 1,000 parts of carbon dioxid-free water during the course of 10 days. 
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soluble arsenious oxid allowable is between 3 and 8+ per cent, a fair 
average being 6 per cent. 

(4) For pear trees sprayed with the use of lime the amount of solu- 
ble arsenious oxid allowable is between 5 and 8+ per cent, a fair 
average being 7 per cent. 

(5) For plum trees sprayed without the use of lime the amount of 
soluble arsenious oxid allowable is between 3 and 8+ per cent, a fair 
average being about 4 per cent. 

(6) For plum trees sprayed with the use of lime the amount of solu- 
ble arsenious oxid allowable is between 4 and 8+ per cent, a fair aver- 
age being from 5 to 6 per cent. 

(7) In spraying peach trees none of the Paris Greens bought upon 
our market should be used without the addition of lime. 

(8) For peach trees sprayed with the use of lime the amount of solu- 
ble arsenious oxid allowable lies between 3 and 6 per cent, a fair aver- 
age being 4.5 per cent. 

(9) The difference in the effect produced by Paris Greens used with 
and without the addition of lime is so great that lime should always be 
employed. 

For ready reference these conclusions are also embodied in the 
following table: 


Maximum and average amounts of soluble arsenious oxid allowable. 


Apple. Pear. 


Without lime. 


With lime. Without lime. With lime. 


i ee Pore tet (Pawo aera | 
Limits. Average.| Limits. |Average.|| Limits. Average. Limits. | Average. 


Per cent. | Per cent. | Per cent. | Per cent. || Per cent. | Per cent. | Per cent. | Per cent. 
Teche | 6 | 6-8+ | i SESS 6 5-84 7 
| | | ; 


Peach. 


Plum. 


Without lime. With lime. | Without lime. With lime. 


Limits. | Average. | Limits. | Average.}| Limits. | Average.| Limits. | Average. 
| 


| | | | 
Per cent. | Per cent. | Per cent. | Per cent. || Per cent. | Per cent. | Per cent. 


Per cent. 
0-0 | 0 | 3-6 | 45 3-84 | 4 | 4-84 


6 


It is evident that the amount of soluble arsenious oxid allowable in 
a Paris Green depends largely on the kind of fruit tree that is to be 
sprayed. The author is of the opinion that State chemists should not 
select any fixed standard by which to judge all Paris Greens sent in 
by the farmer, but should find out for what purpose the green is to 
be used and base his decision on the resisting power of the kind of 
tree to be sprayed. It would perhaps be advisable to have a printed 
form giving the names of the various common fruit trees and to state 
after each whether or not the sample sent could be used upon it, 


* H 181 84 


ne aed | ee  _ 


ie 
2S a 
Ro, Hh ets 


7 


N 
| 
A! 
nlf 
¥. 

[ 
: 
rf) 
y/ 
ay 


ere oe 


uy ith 


a GRESs 


ii a 


